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1 Questions

1.

2
3
4.
5

What are the various classifications of nanophotonics ?

. Write the macroscopic Maxwell’'s equations in differahtorm.

. How is an optical near field generally characterized ?

In what way is an optical near field different from an evaees field ?

. What does the quantum theoretical description of an alxtiear field explain ?



2 Answers

1. The various classifications of nanophotonics are asvistio
» The study of optical properties of matter, especially semductor and dielec-
tric materials, when the electron wave propagation in méteontrolled.

» The study of optical properties of structured dielectriespecially photonic
solids, when the light wave propagation in the structuretedtric is controlled.

» The study of light-matter interaction in nanostrcuturethvight wave propa-
gation in nanostructures being controlled; and

» The study of the optical properties of metal-dielectrioostructures with em-
phasis on the electron excitations at metal-dielectrierfates called surface
plasmons.

2. The macroscopic Maxwell’s equations in differentiainfoare as follows:
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3. A non propagating optical near field is generally charadd by a localized elec-
tromagnetic filed around a nanometer sized photonic deVioce decay length of the
localized electromagnetic field is made to be much smallen the wavelength of
incident light.

4. An evanescent field is governed by the periodic alignmeéataztric dipoles that in
turn depends on the spatial phase of the incident light. Assalt, the components
of the wave vector along the material surface can take aryntgabers, thereby
making it to come under the category of diffraction limitexheentional propagating
light waves. But as the alignment of the electric dipole mota@epends only on
the size, conformation and structure of the nanometriasusticles that are much
smaller than the wavelength of the incident light, the emgwptical near field is
independent of the spatial phase of the incident light. Assalt, and optical near
field is free of diffraction.

5. The quantum theoretical description of optical near $iedadplains electronic and
vibrational matter excitations on an equal footing with fams.
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